Alternatively spliced juxtamembrane domain of a tyrosine kinase receptor is a multifunctional regulatory site. Deletion alters cellular tyrosine phosphorylation pattern and facilitates binding of phosphatidylinositol-3-OH kinase to the hepatocyte growth factor receptor.
The hepatocyte growth factor (HGF) receptor is a tyrosine kinase receptor that mediates signal transduction upon ligand stimulation. This receptor is present in mouse tissues as two major isoforms differing by a 47-amino acid segment in the juxtamembrane domain, an alternatively spliced cytoplasmic region adjacent to the transmembrane domain of the receptor. We report here that the juxtamembrane domain of the receptor is involved in the regulation of downstream signal transduction. The two receptor isoforms were transiently expressed in COS-7 cells. Both exogenous receptors underwent autophosphorylation and subsequently stimulated a set of protein tyrosine phosphorylations that were not present in control cells. Comparisons of phosphotyrosine profiles of transfected cell lysates induced by receptor isoforms demonstrated that at least three phosphorylated proteins of approximately 62, approximately 35, and approximately 30 kDa were differentially induced by the receptor isoforms, suggesting that the juxtamembrane domain of a kinase receptor can play a role in selective signal transduction. Furthermore, the p85 subunit of phosphatidylinositol-3-OH kinase (PI3 kinase) co-precipitated with the small isoform of the HGF receptor, and this association was dramatically inhibited by treatment with 12-O-tetradecanoylphorbol-13-acetate. Since removal of the juxtamembrane domain facilitates the binding of p85 to the receptor, it is likely that the juxtamembrane region plays a role in negative regulation of the binding of PI3 kinase to the HGF receptor. Our study establishes novel molecular sequelae of alternative splicing of an intracellular domain of the HGF receptor.